Bcl-2 controls caspase activation following a p53-dependent cyclin D1-induced death signal.
MCF-7 and ZR-75 breast cancer cells infected with an adenovirus constitutively expressing high levels of cyclin D1 demonstrated widespread mitochondrial translocation of Bax and cytochrome c release that was approximately doubled after the addition of all-trans retinoic acid (RA) or Bcl-2 antisense oligonucleotide. By comparison, the percentage of cells in Lac Z virus-infected cultures containing translocated Bax and cytoplasmic cytochrome c was markedly less even after RA treatment. Despite this, RA-treated Lac Z and untreated cyclin D1 virus-infected cultures contained similarly low proportions of cells with active caspase or cells that were permeable to propidium iodide. Bax activation was p53-dependent and accompanied by arrest in G(2) phase. Although constitutive Bcl-2 expression prevented Bax activation, it did not alter cyclin D1-induced cell cycle arrest, illustrating the independence of these events. Both RA and antisense Bcl-2 oligonucleotide decreased Bcl-2 protein levels and markedly increased caspase activity and apoptosis in cyclin D1-infected cells. Thus amplified cyclin D1 expression initiates an apoptotic signal inhibited by different levels of cellular Bcl-2 at two points. Whereas high cellular levels of Bcl-2 prevent mitochondrial Bax translocation, lower levels can prevent apoptosis by inhibition of caspase activation.